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EDITORIAL DEPARTMENT NOTE 


“Maximum accuracy and usefulness with minimum expense 
might well be accepted by cost accountants as a guide for meas- 
uring the value of any particular system or portion of a sys- 
tem. Always the accountant must keep in mind that new pro- 
cedures and new types of data can be justified only if the addi- 
tional information thus obtained for management is of sufficient 
value to justify the cost of collecting it. In some cases esti- 
mates, averages and other admittedly inaccurate figures are 
preferred to accurate costs because the additional expense of 
obtaining the accurate figures cannot be justified in terms of 

ofits arising from their use. But the accountant by training 
is naturally impatient with inaccuracies, and is constantly striv- 
ing to improve accounting methods without at the same time 
being met with the objection that the added accuracy and value 
of the figures is not sufficient to justify the expense 
involved. 

One type of work that has long defied the accountant in his 
demand for greater accuracy and effectiveness is*that of metal 
plating. The difficulties connected with properly allocating ma- 
terial, labor and overhead costs to plating operations can be 
readily appreciated by anyone familiar with this type of work. 
In this issue of the Bulletin we are presenting two articles 
dealing with these difficulties and suggesting methods for meet- 
ing them. 

In the first article, R. H. Redmond writes on “Setting Stand- 
ards for Plating and Japanning Costs in a Job-Order Industry.” 
This article should be of especial interest because in it the gen- 
eral principles for setting standards are applied to metal plating 
with its own unique problems. The author of this paper was 
granted an A.B. degree by the University of Utah in 1930 and 


‘the degree M.B.A. by Northwestern University in 1933. He 


is an Illinois C.P.A. During the years 1931 and 1932 Mr. 
Redmond was employed in the cost department of the Central 
Scientific Co. of Chicago. Following this engagement he was 
employed by J. O. McKinsey & Co., leaving this organization 
to accept a position with Greenfield & Co. of Los Angeles. 
The second article by W. H. Slavin on “Direct Material 
Costs in Electroplating” is limited to material costing where 
most of the problems of “accuracy, with economy” are centered. 
Mr. Slavin is a member of the Newark Chapter and its pres- 
ent Director of Publications. Previous to accepting his present 
position as Chief Accountant for Hanson-Van Winkle-Munning 
Company, manufacturers of electroplating equipment and sup- 
plies, he spent several years in the public and private practice of 
accounting. After public practice with Ernst & Ernst and on 
his own account, he held positions as auditor for Rich Steel 
Products Company, as Assistant Treasurer in charge of account- 


ing for American Wire Fabrics Corp. and as e Manager 


for American Swiss File & Tool Company. 
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SETTING STANDARDS FOR PLATING AND JAPAN- 
NING COSTS IN A JOB-ORDER INDUSTRY 


By Rodolph H. Redmond, C.P.A., M.B.A., 
Greenfield & Co., Los Angeles, Cal. 


I—INTRODUCTION 


ET us assume a situation. A company engaged in the manu- 
facture of small electric heaters and reflectors has, prior to 
our observation, contracted with an independent, outside shop for 
all plating and japanning work. The management decides that pro- 
duction is being delayed by handling the work in such manner and 
that a more uniform quality can be obtained at less cost by includ- 
ing it among other productive activities. Consequently, a plating 
and japanning department is added to the factory. 

Manufacturing is carried on by job lots. Production on a spe- 
cific lot of product is instituted by a job order which specifies the 
number of articles to be made, their description, and when and 
where they are to be delivered. The identity of the lot is retained 
throughout the manufacturing processes and any particular lot may 
be destined for a customer’s order, merchandise inventory, or parts 
inventory. 

A standard cost plan is decided upon as the best method for 
serving cost purposes and will be used for costing the finish to the 
product. 

This illustrates a typical case for the presentation of our prob- 
lem. First, we have a factory which manufactures by job lots. 
Second, plating and japanning departments are included in the fac- 
tory as regular production centers. Third, a standard cost system 
has been settled upon for cost plating and japanning processes. 

In conjunction with the standard cost system, it is necessary to 
set standards on finishing operations and the resulting finishes. 
That is the problem of this paper. A standard, as used for cost 
purposes, is a fixed measure of the expenditures necessary for 
manufacture of the product according to definitely established 
specifications. As H. J. Meyers explains,’ the standard is “a meas- 


*H. J. Meyers, How to Set Standards, Jordan Prize Essay, New York, 
National Association of Cost Accountants, 1931, p. 1. 
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ure of the extent, quantity and value” of that which goes into the 
making of the product and a yardstick against which actual results 
may be compared. 


Types of Standards as Measures 


There are various conceptions of what kind of measure the 
standard should represent. In general, two types may be dis- 
tinguished. 

The first type of standard expresses what results should be under 
ideal conditions. This best suits the engineer. Under ideal condi- 
tions, the plant is considered to be running at the most effective 
capacity, and there is no wastage of material or idle time. This 
standard is a measure of absolute efficiency which, while practically 
unattainable, is an ultimate objective against which progress from 
period to period may be measured. 


The other type of standard, which is a measure of expected re- 
sults, projects expected performance into the future as a result of 
a complete study of existing conditions, the formulation of plans 
and policies for succeeding periods, and the calculation of costs on 
these bases. This type of standard has the advantage of turning 
the management’s attention toward planning for the future, of 
creating responsibility for a definite expected result, and of aiding 
in the anticipation of requirements for production needs by co- 
ordination with the budget. 


Other measures, such as a “bogey” standard which is established 
under the most convenient cireumstances (as, for instance, the ex- 
pected actual result of the period when first installed), have the 
advantage of reducing effort of installation and conduct of the sys- 
tem, but sacrifice the advantages to be gained by a complete study 
of operations and the establishment of a definite objective. 


Standard (Ideal) Costs vs. Basic Standard Costs 


The manner in which these measures will be used in a standard 
cost system may be further differentiated. Mr. E. A. Camman? 
distinguishes the methods by the terms, “Standard (Ideal) Costs” 


*E. A. Camman, Basic Standard Costs, p. 34, New York, American Insti- 
tute of Accountants Publishing Co., 1932. 
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and “Basic” Standard Costs.” Standard (Ideal) Costs represent 
expected actual results for each succeeding period and are used as 
the cost of individual product when taken out of production and 
delivered to inventory, to other departments, or to the customer. 
Basic Standard Costs, on the other hand, are measures only, used 
as a basis from which actual cost on individual lots of product may 
be determined. These measures may be either : 


(1) The “bogey” measure as mentioned above, 
(2) The best possible performance as discussed under the 
measure of ideal resuts, or 


(3) The expected normal cost. 


The use of Standard (Ideal) Costs, which represent expected 
actual results, inures more close coordination with the budget and 
shows with greatest exactness the variation of results from the 
expected. Continual revision at the end of each period is necessary, 
however, to correct for price changes, for changes in volume, for 
mistakes in construction of standards, for changed specifications, 
and for changes in operating policies. Basic Standard Costs, on 
the other hand, provide a standard which remains constant and 
allows a comparison of results from period to period expressed in 
terms of a definite objective. Revision of standards need be made 
only in cases of mistakes, changes in specifications, or where oper- 
ating conditions have been changed to such an extent that the 
standard no longer represents the situation it is supposed to meas- 
ure, An example of the last condition is where a new plant has 
been built with consequent additions and improvements to the 
processes. A further advantage of the Basic Standard Costs is that 
they provide current actual costs which may be used as a basis for 
setting selling prices and for inventory valuations. 

With the above considerations in mind, the Basic Standard Cost 
system, which makes use of expected normal results as measures, 
is selected and further elaboration will be made upon it. The ex- 
pected result may be established by formulating expected ratios to 
be applied to Basic Standards. The Basic Standard Cost furnishes 
a fixed basis for comparison of results from period to period, and 
supplies an ultimate objective, namely, the expected average re- 
sults of the business during its lifetime or over an extended period. 
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11—MATERIALS 


Meaning of the Term “Materials” 

As used in this discussion, the term “materials” compre- 
hends not only the substance which constitutes the finish, but 
those substances which act as agents in preparing the surface 
and facilitating application of the coat. Thus, materials may 
be divided into the following three classes: 

(1) Metals—materials constituting the finish, 

(2) Chemicals—materials facilitating application of the 


coat, and 
(3) Cleaners—materials used for preparing the surface. 


Methods for Including Materials in Standard Costs 


Materials cost for plating and japanning is subject to va- 
rious methods of treatment. In general, the manner in which 
materials will be included in the cost of the product falls un- 
der one of the three following heads, or a combination of two 
or more of them: 

(1) The volume of metal is determined by measurement of 
surface of the product and thickness of coat, converted into the 
squivalent weight, and priced. 

(2) Materials, including metals, chemicals, and cleaners, are 
costed to the product at a rate per unit of surface area. 

(3) Materials are included in the overhead and find their way 
to the product cost through the overhead rate. 


Materials Cost by Weight ' 

For standard cost purposes, the weight of metal to be deposited 
on an article is best determined by measuring the surface area 
and thickness of coat, calculating the cubic content of metal in the 
finish, and determining the equivalent weight by means of tables 
showing the weight per unit of volume (conveniently accessible 
in a handbook of chemistry). A variation of this method is to | 
actually weigh the article before and after processing, but it is 
possible that the coat may not be the required thickness, and delay 
is occasioned by waiting until an order is entered for production 
when the weight can be determined. 

Following is a simple illustration of this method: A metal sur- 
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face one foot square is to be silver plated at a thickness of .0005 
inches. The volume of silver required is .072 cubic inches (144 
square inches x .0005 inches). The weight of silver is 6.07 ounces 
per cubic inch, which furnishes the factor for conversion of vol- 
ume to weight. The weight of .072 cubic inches of silver is then 
.437 ounces (.072 x 6.07 ounces). Occasional observation must 
be made to establish a standard allowance for wastage which will 
be assumed to be 2% (waste of silver being lower than for the 
cheaper metals). Applying this factor to the weight determined 
above, the standard quantity of silver will be .446 ounces (.437 x 
1.02). Multiplying by the standard price of silver, assumed to be 
$0.35 per ounce, the cost of the finish will be $.156. Computations 
may be simplified by calculating the standard cost of a unit area 
at a specified thickness and converting it into the cost of the prod- 
uct according to the proportions obtaining between the area and 
thickness of the costed unit and the area and thickness of the coat 
applied to the product. The formula for converting the cost in 
the illustration, for example, will be: 


Metal Cost — Surface area of product (in square feet)- 


Thickness 
x —— X $.156 (cost of 1 square foot .005” thick) 
.0005” 


Undercoats, chemicals, and cleaners will usually be added at a 
rate per unit of surface area as described in the following para- 


graphs. 
Materials Cost as a Standard Rate Per Unit of Surface Area 


The procedure for obtaining a rate per unit of surface area 
(usually one square foot) differs for metals and japans, and for 


chemicals and cleaners. For metals and japans, an average thick-_ 


ness of coat must be estimated for each class of metal, allowance 
made for waste, and the cost determined in the same manner as 
illustrated in the previous section for silver. 

Chemicals and cleaners, however, are not consumed in direct 
proportion to the amount of surface area finished. Tanks must be 
filled with the necessary solutions regardless of the amount of pro- 
duction, and loss occurs as much through leakage, settling, and 
introduction of foreign matter as through exhaustion by actual 
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processing. The rate per square foot of surface area must, there- 
fore, be established by estimating the number of square feet fin- 
ished under normal production and the total cost of chemicals and 
cleaners required for this amount of processing. The total cost 
divided by the number of square feet determines the standard rate 
to be used. 

As a general rule, the cost of chemicals and cleaners is very 
small. In the event, however, that their cost as between types of 
finish varies widely, the rate may be determined as above for each 
class of finish and the chemicals and cleaner accounts grouped ac- 


cordingly. 
Materials Cost in Overhead 


Conditions may be such that it is inadvisable to ascertain the 
cost of finishing materials as a separate factor in product cost. 
What considerations affect this decision will be discussed later in 
this paper. When not calculated separately, materials cost may be 
included with shop overhead, since the overhead, as will be seen 
in a later section, is distributed according to an index of the quan- 
tity of production—direct labor time. 


Standard Material Prices 


Up to this point, the treatment of standard materials cost has 
been concerned only with the manner in which it will be included 
in the cost of the product. This involved quantities only, a standard 
price being assumed. 

The problem of determining standard prices for materials is one 
which should be solved with the aid of the purchasing department. 
There, records are available on the actual prices paid and quota- 
tions received, as well as information as to general market con- 
ditions. 

Most of the materials used in plating and japanning, i.e., metals 
and chemicals, have an open or one-price market and the prices 
paid for them are not subject to much control unless the purchas- 
ing agent follows a policy of speculating on future market move- 
ments. This, however is not a regular productive function. There 
is wide fluctuation in the prices of these materials, which makes 
long-term estimating difficult. Therefore, the selection of market 
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prices existing at the time of establishing standards modified by 
studies of past prices and future market trends should serve the 
needs for a standard and allow for a minimum of effort. 


Factors Influencing Methods of Handling Materials Cost 


The manner in which materials cost will be included in the cost 
of the product depends upon two dominant factors, These are the 
nature of the product and the value of the material used in the 
finish.. 

_Articles which have a large surface area to be finished have a 
proportionately large material cost and may be easily measured 
with but a small degree of error. Also, where the product is uni- 
form or simplified as to size and shape of surface, exact measure- 
ment as prescribed in Method 1 involves comparatively little effort. 
These types of product will, therefore, allow actual measurement 
in determining their finishing materials cost. 

Qn the other hand, widely varying product containing a sub- 
stantial proportion of articles with small surface areas involve so 
much detail in making measurements and computations that ma- 
terials cost must be limited to approximation, either as a rate per 
unit of surface area (Method 2) or as part of the overhead 
(Method 3). An example of this situation is a concern which 
manufactures apparatus for scientific laboratories. Here, product 
ranges from small binding posts to frames for aquarium baths or 
large rods and parts for demonstration apparatus. 

The values of various metals used for plating cover a wide 
range, but may be divided into two general price classes. Chem- 
ically, they are termed the noble metals (e.g., gold, silver, and 
platinum) and the base metals (e.g., zinc, cadmium, and nickel). 
The distinction does not exactly correspond to price classes, so the 
letters A and B will be used to designate expensive and cheap 
metals, respectively. The most important A metals in the plating 
processes are silver, gold, and platinum, and the B metals are 
chiefly copper, nickel, chromium, cadmium, zinc, and tin, Japan, 
being cheaper than the B metals, may be grouped with them in 
considering value as it affects the handling of materials cost. 

A table of material costs, compiled by C. E. Van Derau in a 
business which produces such commodities as electric irons and 
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heaters and presented by him in the course of a meeting of the 
American Electroplating Society, is presented in Table I:* 


Taste I 
Summary of Material Costs 

Cost Per 

Square Ft. 

00292 
Vitreous Enamel—1 ground coat on 2 sides 00800 
Vitreous Enamel—2 white coats on 1 side ...........ee.eeeeees 02000 


These costs include cleaners, chemicals and miscellaneous addi- 
tion materials for plating, and thinner and touch-up coats for 
japans and lacquers. The average thickness of coat approximates 
.0005 inches. 

For purposes of contrast, Table II has been prepared using the 
typical A metals—silver, gold, and platinum. Prices were taken as 
of June, 1930, and chemicals and cleaners were included at an 
average cost as applied to the B metals in Table I. An average 
thickness of coat has been assumed in each case. 


Taste II 
Summary of A Metal Costs 
‘ Chemical 
Price Metal and Total 


Per Ounce Cost Per Cleaner Cost Per 
Thickness Wt. (Avoirdupois) Sq.Ft. Cost Sq.Ft. 
0005 446 Oz. $ 385 $.172 $015 .187 
.. ee .0001 .161 Oz. 18.841 3.026 015 3.041 
Platinum . .0001 178 Oz. 41.017 7X01 015 7.316 


By comparison of Table I and Table II, it will be seen that 
enough difference exists in cost of the two metal groups to justify 
a difference in the detail with which the weight in each case will 
be determined. 


*C. E. Van Derau, “Materials Cost in Finishing Metal,” Metal Industry, 
Vol. XXVIII, June, 1930, p. 288. , 
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Standard Costs as Affected by the Destination of the Job 


Production in a job-order concern may be either for stock or 
for customers’ order. As a consequence of manufacturing to order, 
there will be a certain type of production which is not regular or 
consistent, that is, special lots of product which differ from other 
production and which will not be repeated in production. It will 
be found that this type of product does not lend itself to the same 
treatment as established lines of merchandise or product regularly 
ordered by customers. It is obvious that permanent standards can- 
not be maintained for such special product, for to do so involves 
the accumulation of confusing detail which is, for the most part, 
useless. 

For this type of production it will be necessary to have informa- 
tion available on standard -material costs which may be utilized 
for estimation when the order is received. Fer estimate purposes 
(also for convenience in maintaining standards on regular lines of 
product), standard materials cost may be scheduled as a rate per 
unit area of finish by materials or groups of materials, or as a total 
materials cost by groups of similar product. Surface area of spe- 
cial product must either be estimated for finish of little relative 
value, or accurately measured for the expensive finishes such as 
silver or gold. 

Grouping Materials for Cost Purposes 

The manner of keeping materials records must be governed by 
the detail involved. Grouping the less important metals and de- 
termining a composite rate for each group will be found to save 
much needless effort. Thus, in the manufacture of radio parts, 
cadmium, a dull finish used chiefly for protective purposes, is the 
most important metal used for plating while other metals such 
as nickel and chromium (decorative finishes) are used inciden- 
tally. Two groupings will suffice for cost purposes, one being 
cadmium and the other being the remaining metals. 


1II—LABOR 
Under usual conditions in plating and japanning shops, labor 
represents the largest item of expenditure. Mr. W. G. Knox states* 


*W. G. Knox, “Plating Costs,” Metal Industry, Vol. XX, January, 1922, 
pp. 13-14. 
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that for the usual plating shop, it has been estimated that the ratio 
of power and metal to labor cost is about 1 to 10, and certainly not 
greater than 1 to 5. In the case of one business maintaining small 
departments for plating and japanning, labor constitutes more 
than half the total expenditures. It is evident, therefore, that con- 
siderable attention must be paid to this item of cost. 


Labor Operations in the Departments 


A summary of labor operations in the two departments may be 
listed as follows: 
In the plating shop: 

Racking or wiring—placing the product on supports for sus- 
pension in the cleaning and plating tanks. 

Cleaning and pickling—preparing the surface for the plate by 
washing in cleaning solution or dipping in acid. 

Plating—hanging the material in the tanks until plated, re- 
moving, and drying. 

Barrel plating and ball burnishing—placing the material in the 

barrels and removing. 

Unracking—relieving the product of its supports. 

Buffing and Polishing—applying a polish to plated product 
(includes scratch brushing used in preparation of the sur- 
face for plate). 

In the japanning department : 

Protection of parts—covering the portion not to receive japan. 

Racking—placing on supports for cleaning, spraying, and 
baking. 


Cleaning—preparing the surface by washing in cleaning solu- 
tions, sandpapering or sand-blasting. 

Dipping or spraying—applying japan or lacquer. (In some 
shops, the use of brushes supplants spraying. ) 

Baking—placing the painted product in ovens for baking and 
drying. 

Unracking—removing the product from its supports. 


Method of Labor Payment 


While piece rates are used in many situations for compensating 
labor, especially for buffing, polishing, and spraying, it will be as- 
sumed that labor costs are incurred under an hourly rate plan. 
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Piece rates, if used, will themselves be the standard labor cost of 
the product. By treating with an hourly labor rate, the discussion 
will have more general application and will constitute a more thor- 
ough study of the problem. 


Analysis of Labor Operations 

Before undertaking the establishment of labor time on jobs, 
consideration must be given to a point established by Dwight V. 
Merrick.’ His assertion is that work in the factory is made up 
of comparatively few fundamental operations. Where the prod- 
uct varies and is made by a series of unrelated elementary motions, 
time studies should be made “‘on individual fundamental operations, 
either singularly or collectively, to be arranged and combined for 
each job.” 

In the finishing departments, these operations are greatly sim- 
plified. By way of illustration, the work of nickel plating hinges 
is seen to include these operations : 


(1) Attaching the hinges to wire by stringing and twisting. 

(2) Dipping in a solution of weak acids and rinsing. 

(3) Hanging in the copper plating tank for application of a 
copper flash. 

(4) Removing and rinsing. 

(5) Hanging in the nickel plating tank. 

(6) Removing, rinsing, and drying. 

(7) Unwiring. 

(8) Polishing. 


It will be noted that more than one elementary motion is con- 
tained in some of the above operations, These procedures may be 
broken down or combined further as may be required by variations 
in the product and methods of processing. The usual situation 
should allow grouping of product to allow greater combination 
than shown. 

Other product may be passing through the department for 
which some of these operations will be practically identical. This 
may be illustrated by door handles of about the same size as the 


*Dwight V. Merrick, Time Studies for Rate Setting, New York, The 
Engineering Magazine pany, 1920, p. 3. 
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hinges, having loops which allow similar wiring. Assuming the 
same condition of the surface prior to plating, operations will vary 
only for the plating process (greater irregularity of surface re- 
quires more time), and for polishing. As additional product is 
introduced, differences in other operations will become evident, 
making it necessary to separate certain motions from the group in 
order that they may be used on a wider range of product. 


Establishment of Standard Labor Time 


The problem of setting standard labor time is then resolved into: 
(1) Analyzing the work into its elementary labor operations. 
(2) Establishing groupings for these operations suitable to 

the range of product. 
(3) Timing the established groupings and building a file of 
standard times for the convenience of the estimator. 


It is obvious that the procedure outlined above requires the 
services of a person acquainted with the work of the departments. 
He should be able to analyze the finishing process on all product 
into its elementary operations and classify them according to estab- 
lished groupings. In the event that the job is special and introduces 
an unusual operation, the estimator should be capable of recogniz- 
ing this fact and making the necessary time study. 

In order to facilitate the grouping and classification of elemen- 
tary motions, a file has been suggested for time study as a com- 
plete record of the motions or their groups together with their time 
values.* Figure I illustrates the time study card for one product 
group which, in this case, has its limits fixed by size. 

Having set up operations according to desired groupings and 
classifications, the time which should be consumed under normal 
conditions must be determined as in the usual time study. In the 
event that accurate studies cannot be made immediately, estimates 
may serve as a temporary expedient for setting standard costs. 


Idle Time and Waiting Time 


Coincident with the timing of fundamental operations are cer- 
tain factors which must be reflected in the standard labor time set 


*S. M. Lowry, H. B. Maynard, and Stegemerten, Time and Motion 
Study, N. Y., McGraw-Hill Book At Inc., 1927, p. 148. 
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for the product. These factors are: (1) Idle time; (2) Waiting 
time. 

These factors may appear to be similar in nature but a distinc- 
tion must not be overlooked. Idle time is time lost through una- 
voidable delays which interrupt the usual operations of the depart- 


Standard Time 


Deseription - Hinges 
Size 3" 7" Dept. Plating 


Code | Labor Catelog 
Operation No.| Rate | Time Remarks Numbers 


Racking and 

Unracking 
Cleaning 
Rinse 


Copper Plate 

Nickel Plate 

Waiting Time 
Allowance 

Polish 

Idle Time 


Figure i, 
Standard Time Summary 


ment. On the other hand, waiting time, as used here, refers to 
time spent waiting for the coat to become fixed, when the work is 
in the plating tank or in the japanning oven. Idle time, therefore, 
applies to all work in the department, while waiting time is peculiar 
to the plating and baking processes. 
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It has been suggested that allowance for idle time be based on 
studies of a number of individual workers under normal condi- 
tions, taken a week or two at a time.’ This plan may be followed 
for plating and japanning, a percentage being determined which 
may be applied and added to total time of operations. 

Waiting time may be established as for other operations and re- 
duced by allowance for occupation with other work. These allow- 
ances may be determined in the same way as idle time, observa- 
tions being based on the average size of lots, which in turn should 
be as near the most economical size as it is possible for the plan- 
ning department to arrange. 

The importance of the size of the job in relation to waiting time 
may be illustrated by reviewing the motions of a plater engaged in 
plating tee screws. With a lot of 25, his waiting time will be longer 
in proportion to his active time than for a lot of 1,000. This is 
due to his being able to hang the entire lot of screws in the tank, 
whereupon he must wait until the process progresses to comple- 


tion. With the lot of 1,000 screws, however, the time which would — 


otherwise be spent waiting for the plate will be utilized on other 
parts of the job. Excessive waiting time on the small job may be 
taken up in part by other product but, unless the shop is well oc- 
cupied with work, small lots will remain at a disadvantage. 

Whether waiting time will be modified in relation to the size 
of each job depends on the customary variety of large and small 
lots. Where variation is great, allowances will be estimated accord- 
ing to the length of waiting time. 


Reprocessing Time 

Generally, reprocessing is made necessary by improper proces- 
sing rather than by peculiarity of the product. It is an important 
source of expense and should, therefore, be placed under careful 
observation. To do this, study should be made of expected re- 
operation and the standard time involved. This may well be ex- 
pressed as a percentage of regular direct labor and, inasmuch as 
it applies to no particular job, may be included as a standard labor 
cost for reprocessing. 


*S. M. Lowry, H. B. Maynard, and G. J. Stegemerten, Time and Motion 
Study, N. Y., McGraw-Hill Book Company, Inc., 1927, p. 130. 
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Standard Labor Rates 

Standard labor rates with which to evaluate labor time will be 
selected with the object of fixing a long term average against which 
actual rates may be controlled. Comparatively slow movement of 
labor prices and somewhat positive control of rates to be paid make 
fairly accurate determination possible. Past experience, present 
rates, and information furnished by trade associations may be 
used as guides for rate estimates. 


IV—OVERHEAD 


The third factor in production cost known as overhead or 
burden does not differ greatly from that found in the usual 
factory department. A brief summary of the various expenses 
in this classification should, therefore, suffice without going 
into detail as to their origin. 


Fixed Overhead 


The group which follows consists of the relatively fixed items 
of overhead, that is, expenses which remain unchanged with 
changes in volume of production. 

Space Cost—This is the charge for space occupied by the depart- 
ments, representing rental. 

Depreciation on Equipment and Fixtures—Cost of fixed assets 
such as tanks, dynamo and motor, lathes, trucks, and belts, less ex- 
pected scrap value, are spread over their useful life to constitute 
the charge for each period. 

Personal Property Taxes—This expense is based on the invest- 
ment in machinery, equipment, and fixtures. 

Superintendence and Factory Office—The charge for supervi- 
sion of the factory and maintenance of records (usually allocated 
to the departments on the basis of production hours). 

Drafting and Specifications—This is the work of developing 
plans for the product, and specifications for quality. 

Inspection—Expenditures necessary for insuring that the work 
meets specifications. 

Interest on Investment—For cost purposes, interest on invest- 
ment will be figured on total investment in assets at rates estab- 
lished by the management. 
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Variable Overhead 


No clear separation exists between expenses that are fixed and 
expenses that vary with production. In fact, there are very few 
expenses which are wholly fixed or wholly variable. The follow- 
ing have been classed as variable solely because they show a marked 
change at different levels of activity. 

Plating (or Japanning) Supplies—These include such things as 
wires,-cloths, sawdust and racks, which are incidental to the plat- 
ing and japanning processes. 

Buffing Wheels and Supplies—Since the life of the wheels is 
largely dependent on the extent of their use, inventories at the 
beginning and end of the period in combination with purchases 
during that time will determine the amount of the expense. 

Power—This is the electricity used to run the dynamo for plat- 
ing, the lathes for polishing, and the electric ovens and compressors 
for baking and spraying japan. 

Gas—Heating of solutions in the plating room and ovens in the 
japanning department is the source of this expense. 

Indirect Labor—Cost of time spent for trucking, janitor work, 
oiling machines, and miscellaneous odd jobs about the departments 
enters this account. 

Supervision—Active direction and instructions are in the hands 
of one or more foremen, whose time, when not spent on actual 
productive work, may be classed as this expense. 

Workmen’s Compensation Insurance—Insurance of this nature 
is paid according to the amount of the payroll and may be allo- 
cated to the departments on that basis. : 

Repairs to Equipment—This expense depends more on the care 
of equipment than on its use. 

It has been brought out in the treatment of material costs that 
the cost of anodes, chemicals, and cleaners should be included in 
overhead under certain conditions. These three accounts may be 
added to the above list where the situation so requires. 


Departmentalization of Overhead 


Departmentalization of overhead for production centers within 
the plating and japanning departments, such as the plating and 
buffing centers, is usually unnecessary. Responsibility is seldom 
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divided within the departments, and general factory expenses allo- 
cable according to production hours make up a large proportion 
of departmental expense. No great difference exists in investment 
in each of the centers, and differences in power costs, supplies, in- 
direct labor, and miscellaneous expenses are insufficient to make 
additional departmentalization necessary unless a great quantity 
of production is handled. 


Budget of Departmental Overhead 


The first problem in establishing an overhead rate is to estimate 
what the expense will be at a normal level of production. For this 
purpose, the segregation of fixed and variable expenses will be of 
aid. A budget of estimated expenses will appear as in Figure 2. In 
this budget will be shown expenses estimated at various levels of 
production. Information is thereby furnished which shows esti- 
mated expense at normal production levels and provides means for 
comparison of actual expense with that estimated at the current 
levels. 

For the purpose of assembling these data, an estimated capacity 
must be decided upon. This is at best only an approximation, but 
several guides may be used. One limit is the capacity of equipment 
and another is the available space for departmental functions. 
Thus, it is possible to determine how many men may be employed 
in the shop at the same time and to compute their total time for 
one year. For instance, the buffing center may limit the work of 
the department. There are lathes for four polishers and it is esti- 


mated that they can turn out enough work to keep nine platers 


busy. The plant operates on a 48-hour week, 52 weeks amounting 
to 2,496 hours per man. Deducting six holidays at eight hours a 
day, the total hours per year per man are reduced to 2,448. Basing 
our calculations on 2,450 hours per man, capacity will be 31,850 
hours (13 men x 2,450 hours). 

It will be noted that the above example considers one shift or an 
eight-hour day as capacity. It scarcely need be said that this num- 
ber of production hours can be exceeded by working additional 
shifts or overtime. Capacity, however, is assumed to be not a con- 
dition of excessive activity but the highest point at which the de- 
partment may operate without increasing the strain on labor or 
productive facilities. 
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Attention may now be directed to probable expenditures at dif- 
ferent levels of production. The fixed items of overhead should 
be easy of determination since they remain relatively unchanged 
under varying conditions. Studies of the variable and semi-variable 
expenses should receive much attention and should be guided by 
the practical opinions of men acquainted with production needs. 

Normal production will be the capacity reduced by allowances 
for time spent on repairs, absence of the worker, and other inter- 
ruptions which may be expected in the regular course of operations. 
Expenses shown in the budget opposite the number of production 
hours determined as normal will then be the normal overhead. 


Basis for the Overhead Rate 


The labor factor, as brought out in the discussion of labor, is 
the major element of cost in most plating and japanning depart- 
ments, and direct labor hours are used to allocate a large propor- 
tion of expense to the departments (superintendence, specifications, 
inspection). For this allocation, direct labor hours are considered 
an index of production and therefore the attention required from 
these functions. This reasoning applies in selecting labor hours as 
a basis for distributing indirect labor and supervision to the prod- 
uct. It has also been pointed out that differences in investment in 
equipment do not produce sufficient variation to justify a division 
between individual production centers which is necessary to the 
establishment of machine hour rates. The principal expenses not 
incurred in relation to labor hours are supplies, power, and gas, 
which are usually but a small proportion of the total. Accord- 
ingly, a selection of labor hours on which to base a burden rate 
appears to be most acceptable. To compute a standard labor hour 
rate, overhead at normal levels of production, as shown in the 
budget, is divided by production labor hours at the same level. 
This rate applied to the standard labor time as calculated, provides 
the standard overhead cost of the product. 


Standard Cost Summary 


The standards having been determined as outlined in the fore- 
going sections, it is necessary to combine the costs for material; 
labor, and overhead to arrive at the total standard costs. In order 
that this information may be readily available, a standard cost file 
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is established showing details on the standard cost of each product. 
An illustration of the standard cost card, showing material, labor 
and overhead costs combined appears in Figure 3. 


Standard Cost 
(Plating & Japanning) 
Pinish Catalog 
Eoonomic Lot Sise_ Deseription 


Materials 


Deseription ~ 


Copper 1 
Nickel 1 
Chemicals & Cleaners ~ 

Total 


Labor and Burden 
Burden 
Rate Rate 


5.00; 3,50 
2,00 «80 1.60 
- 088 


Summary - 


Standard Cost Card 


V—CONCLUSION 


Methods for establishing standards which represent expected 
normal performance and which may be used to measure results 
of operations have now been covered. General guides have been 
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developed, specific procedure being used only for purposes of 
demonstration. 

It will be well to call attention, at this point, to differences which 
exert major influences on the establishment of plating and japan- 
ning standards. 

The variety of product helps determine the exactness with which 
standards will be established. Depending on this factor, standard 
costs may vary from a single composite rate per square foot of 
finished surface to costs based on separate determination of ma- 
terial and labor costs and pro rata distribution of remaining costs. 

Production methods may lead to the adoption of machine-hour 
rates for distributing either total finishing costs or overhead costs 
to the product. This situation obtains where automatic conveyors 
are used for quantity production, carrying the product through the 
sequence of operations and requiring that all activities be coordi- 
nated with their movement. 

Factory organization may cause still another important variation. 
Independent production centers within the plating and japanning 
departments may require that standards be based on their inde-~ 
pendent operation. This applies particularly to departmentalization 
of overhead, and allowances for waiting and idle time. 

In closing, one thought must be emphasized. The procedures 
outlined are not inflexible. If one method appears inconsistent, an- 
other should be adopted in its place. The grounds upon which the 
writer justifies this paper, is that it calls attention to considerations 
affecting standards, and makes logical use of these considerations 
in pointing out methods for their establishment. 
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DIRECT MATERIAL COSTS IN ELECTROPLATING 


By W. H. Slavin, Chief Accountant, 
Hanson-Van Winkle-Munning Co., Matawan, N. J. 


5 bevow is a decided trend on the part of management to require 

a higher degree of accuracy in the matter of costs in general, 
and an appreciation of the necessity for it. For most operating 
departments in a manufacturing plant cost methods have been 
highly developed with entirely satisfactory results. One of the 
usually prominent exceptions is the plating department. It is often 
admitted that the costs here do not even remotely approach the 
point of accuracy attained in other departments. Conditions are 
taken for granted as being hopeless and little effort is made to 
ameliorate conditions. However, no process of manufacture is so 
complicated but that it will lend itself to some equable method of 
ascertaining costs with reasonably accurate results, 

Upon examination it will be found that material is the one ele- 
ment of costs in plating that presents obstacles to most attempts 
at setting up a satisfactory method of cost finding. Productive 
labor and overhead as a rule are pretty well understood and applied. 
The remarks herein contained will, therefore, be largely confined 
to the discussion of Direct Material Costs for the Plating Process. 

No attempt will be made to present a definite technique as to 
methods, but rather a more or less general discussion of methods 
and some of the problems involved in this connection. 

In the main, operations in the plating department are: cleaning, 
polishing, plating, and buffing; in the order named. 

The cleaning is usually done by dipping into an acid “pickling” 
solution with or without the aid of electric current, to remove com- 
pletely all grease, rust and scale. 

“Polishing” is the term used for all abrasive-wheel operations 
before the actual plating. Most of this work is done on wheels 
made of muslin, felt or leather on which ground abrasive is held 
by glue or grease. To a very large extent the quality of the final 
plate is dependent on this operation. 

Passing over for the moment, plating as the next operation in 
order, the final operation is buffing, which produces the desired 
luster and color. This is usually done with muslin buffs upon 
which composition or rouge has been applied. 
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Frequently the most expensive part of all the work is polishing 
and buffing. In these operations which are practically 85% all 
labor, the operators are skilled hands, and are paid relatively high 
rates. This labor accounts for perhaps 50% of the entire cost of 
all operations. Indeed, it is not uncommon, to find that these par- 
ticular costs are the only ones kept, and all other costs of this de- 


. partment spread on a percentage basis to them. These labor costs, 


in themselves, are applied directly to production with no difficulty, 
especially where piece-work rates obtain, as is usually the case. 

But, “What is the cost of the metal deposit on a given plated 
article?” This question often is asked and as often is dodged. It 
is practically impossible to give an accurate answer, though of 
course a close approximation can be given. In most operations of 
a plant the gathering of material costs presents no difficulties, and 
are usually determined directly against the product. There are 
many variable factors entering into the process of plating which 
make it extremely impracticable if not impossible to allocate ma- 
terial costs directly with accuracy. 

Coming back to plating, briefly and in general the electroplating 
process may be described as follows. A direct current passes 
through a solution between two metal objects, from one of which 
metal is dissolved to the other upon which metal is deposited. The 
solution, called the electrolyte, is a solution containing water, a 
compound of the metal to be deposited and other substances for 
purposes of better conductivity and to influence the character of 
the deposit. The metal objects referred to are called electrodes. 
The one from which metal is dissolved is called the anode and is 
composed of high purity metal suitable for plating, such as copper, 
nickel, silver, gold. The other is called the cathode and is the 
article to be plated. 

The amount of metal deposited is governed by the amperage per 
unit surface, the length of time the work is left in the process, and 
the efficiency of the particular solution. Though the efficiencies 
of electrodes and electrolyte may be closely controlled, it will never 
be found in practice to be 100%, nor will the relative efficiencies 
be the same. An unusual example is chromium deposition, the 
cathode efficiency of which is only 14%. 

Furthermore, on any article the thickness of deposit will not be 
uniform and will vary greatly on irregular shapes. The parts or 
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points of the cathode nearer the anode will receive a greater cur- 
rent and consequently will accumulate thicker deposits than points 
more distant. This may be overcome to some extent by shielding 
those points or by increasing the distance between cathode and 
anode and thus reducing the ratio of distances between the anode 
and the far and near portions of the cathode. On flat surfaces 
the edges will take on more metal. Incidentally, this character- 
istic, from the viewpoint of utility, is sometimes desirable as edges 
and high points usually are subject to more wear. 

By a chemical method called “stripping” the weight of metal 
deposit on a given area can be determined. This consists of dis- 
solving by the use of suitable acids the deposit on a small area, say 
a square inch, and by chemical analysis of the resultant solution 
the weight of metal removed is arrived at. This method is usually 
used in testing and is an indication only of the average thickness 
on the entire piece. 

In figuring the cost of direct material, in addition to the metal 
actually deposited on the work, consideration must be given to 
losses, the most important of which is what is known as “drag- 
out” losses. This is caused by the adherence of solution, which 
includes all the components of the solution as well as the metal 
content, to the cathodes and is lost in rinsing, and is difficult of 
measurement. However, this loss may not be serious enough in 
most cases to warrant recovery except when plating with precious 
metals. In the latter case the metal is recovered. Other losses may 
include spray loss, sludge loss, and decomposition loss. 

These are some of the complications and I, think enough to dis- 
courage any attempt at costing materials in plating directly to the 
product. Obviously some averaging method must be used. 

It is not uncommonly found that material costs are included in 
overhead and applied as a percentage on all labor of the entire de- 
partment. This would include labor for polishing and buffing, 
there being very little labor in actual plating, especially where full 
automatic conveyor type apparatus is used. The attitude taken is 
that any other method would be too costly, if it were practicable ; 
and material costs being a comparatively small item, why worry 
about applying direct methods. There might seem to be some 
justification for this idea. Consider that the average thickness of 
satisfactory commercial coating of nickel for example, on brass 
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articles is rarely over .0002 inches and is often no more than .0oo1 
inches and on steel, where protection against corrosion is import- 
ant, the coating of nickel and copper combined might be .oo1 
inches. Take an extremely heavy coating of nickel, say .oor inches 
thick on an area of a square foot, equaling .74 ounces with nickel 
at say .50 a pound, the direct cost would be but 2 1/3 cents. This 
might run perhaps from 8 to 15% of the entire cost including over- 
head of all operations. Of a total cost for all operations, including 
materials, labor and overhead, for plating a radiator shell, at a large 
automobile plant, the materials for plating was found to run about 
10 cents. At a certain stove works the annual bill for nickel was 
some $25,000. 

It would appear that the cost of plating material is important 
enough in many cases to warrant more consideration than just 
dumping into overhead account, especially if a simple and inex- 
pensive method can be found to allocate it to the product. The 
following general outline will readily suggest itself to anyone 
applying a little thought on the problem. 

The area of all parts to be plated should be figured and recorded. 
The cooperation of the engineering department should be called 
upon to furnish the accounting department with this data. It is a 
good plan to make it standard practice to have all drawings noted 
with this information. The various items going into process of 
plating are segregated under the respective finishes such as copper, 
nickel, chromium, and combinations of these. By simple calcula- 
tions the total areas, say in square feet or square inches, are deter- 
mined for each finish. Another tabulation by corresponding classi- 
fication is made of direct materials used for the period under re- 
view. For this purpose inventories of anodes and electrolyte at 
beginning, plus additions, less ending inventories are taken. An- 
odes are weighed and electrolyte is chemically analyzed to deter- 
mine metal content. There should be no objection from the plater 
to frequent inventories, if necessary or desirable, for the good 
plater will analyze his solutions for chemical content often, usually 
once a week, for purposes of work efficiency control. The anodes 
if not actually weighed can be very closely estimated by inspection. 
By simple division a cost per square foot or square inch, as the 
case might be, is determined and applied to the product. Similar 
treatment can be given to acids and cleaners. Where it is not prac- 
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ticable to allocate these latter to the respective finishes the cost of 
acids and cleaners would be distributed on the basis of area of 
entire production. 

Where specifications call for varying thicknesses of deposit the 
tabulation of areas will of course be elaborated and consideration 
given to the various thicknesses, by the use of weighted averages. 

The above procedure, while not strictly accurate will prove en- 
tirely satisfactory, especially where production is more or less uni- 
form. Its recommendations are simplicity and inexpensiveness ; 
and the elimination of any reason for including direct materials 
costs in overhead, where it is open to the many obvious objections. 

The above outlined procedure may be used successfully in con- 
junction with standard costs, as a comparison of actual. The set- 
ting of standards might best be left to the electro-chemical en- 
gineer. However, thinking along these lines, a judicious use of the 
tables, given below, may be made in the absence of the engineer. 
Where the nature and volume of production, and general condi- 
tions, warrant and permit the economical gathering of the neces- 
sary information, other cost uses of the tables will suggest them- 
selves. 

The information contained in the tables below was taken from 
a table of “Electrochemical Equivalents” appearing in a book en- 
titled Principles of Electroplating and Electroforming by Blum and 


per per sq. 
deposit sq. ft. for 100 amp.-hr. ozs. per 100 
0.001 inches 0.001 inches 


troy 
016. 9 (troy 
i 1 0: 7.8 
13.7 0.59 0.0073 43 


Nore: It should be emphasized that all of these values are based on 100% 
current efficiency. In applying them it is necessary to take into account the 
actual cathode efficiencies. For most metals, such as copper, nickel, zinc and 
silver, the cathode efficiencies are usually over 90%. In such cases the errors 
involved in using this table directly are no greater than the probable uncer- 

4 tainties in measuring the current densities. However, in depositing chro- 
mium from chromic acid .... the average cathode efficiency is only about 
14%. It is, therefore, necessary to divide the above weights and thicknesses 
. ... by 7 or multiply the periods by 7. The results are then only an 
pproximation. 
834 


| 
P| March 1, 1934 | 
Hogaboom. 
el Cadmium ... 9.7 0.71 0:0103 7.3 
Chromium ... 25.9 0.59 0.0039 2.3 
; 
| 


March 1, 1934 N. A. C. A. Bulletin 


By way of explaining the above table, take the first item: 
Cadmium. 

It is desired to plate an article with a surface area of one square 
foot with a thickness of .oo1 inches of metal. With a current of 
9.7 amperes the article would be left in process one hour. With 
a current twice as much, of 19.4 amps. the time required would 
be half as long, or one-half hour. In two hours’ time at 9.7 amps. 
the thickness would be .002 inches. It should be borne in mind 
that the equivalents shown in the table are for 1 square foot. Three 
square feet left in process for one hour at 9.7 amps. would be 1/3 
or .0003 inches thick and the weight would be .237 ozs. (1/3 x .71 
see “B” above). 

In closing, it may as well be admitted that the contents of this 
paper has been given much to generalizations. It is hoped, how- 
ever, that some of the questions that have come to the writer’s 
attention in connection with material costs for plating have been 
answered ; and that what has been said will prove helpful in point- 
ing the direction for further serious thought and application to 
this subject. 
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